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- CCA is an aggressive and heterogeneous malignancy.
- Treatments are limited and often ineffective due to the lack of
understanding of its molecular pathogenesis.
- It is known as a highly desmoplastic tumour, but the functional role
of this reactive TME is not fully elucidated.

We believe that investigating the TME and 
its role in CCA progression could lead to 
more effective therapeutic treatments for 

managing this devastating cancer

CCA 3D Models
- Cell-line derived spheroids
- PDX-derived spheroids

This research is supported by a University of Nottingham Vice-Chancellor Scholarship, the School of Medicine and EVPC Group.

àCharacterisation of the 3D model:
Live&Dead Staining and IHC (H&E).
à Determine the effect of MSCs in
driving proliferation: metabolic assay
& transcriptomic analysis.

1 CCA-derived spheroids stayed viable and 
retained histological features of CCA tumours
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Figure 1. Morphology and viability of cell-line-
derived spheroids. 1000 cells were dispensed
into a ultra-low attachment (ULA) 96-well round
bottom plate. Progressive growth of spheroids was
monitored in triplicates at day 0, 3, 5, 7. Cell
viability was monitored by Live&Dead staining
using Calcein-AM (green – live/active cells and
ethidium homodimer-1 (red - dead cells) (A). Cell
line-derived spheroids were fixed at day 5 of
culture, paraffin embedded, sectioned and stained
with H&E (B).

Live&Dead (D7)
LIVE
DEAD

2 Cell proliferation was found to be promoted by the 
presence of Mesenchymal-stem Cells (MSCs)

Figure 2. Effect of MSCs on PDX-derived spheroid formation and growth. H&E stain of surgically
resected human tissue and CCA tumour tissue and the matched PDX with presence and absence of MSCs
(CCA1) (A). CCA1 PDX was cultured in mono- and co-culture with MSCs (2:1, cancer cells:MSCs) for
spheroid formation. Progressive formation was monitored in triplicates using a widefield microscope at day
0, 3, 5 and 7 (B). Live cells were monitored over time with the PrestoBlue Cell Viability Reagent. Analysis via
t-student *(p<0.05) (C).

3 CCA-relevant pathways activated 
by supporting MSCs
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Based on initial findings, 3D spheroid models appear 
promising due to their histological resemblance to 

patient tumours. In addition, this study could provide 
new insights in the crosstalk between the tumour and 
the stroma, ultimately providing promising targets for 

the treatment of this disease

Figure 3. Venn diagram of the genes that are involved
in biological processes activated by supporting MSCs.
GSEA analysis was performed in RNA-Seq data from PDXs
(+/- MSCs) tissues (n=3).
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